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^2 (57) Abstract: A photosensitive resin composition for optical waveguide formation which comprises the following ingredients (A), 

(B), and (C) as components. This composition is excellent in suitability for patterning, refractive index, heat resistance, transmission 

2 characteristic, etc. (A) A di(meth)acrylate having a structure represented by the following general formula (1): (1) (wherein R^ 
S represents -{OCilzCil^^-, etc.; X represents -C(CH3)2-, etc.; Y represents hydrogen or halogeno; and m is an integer of 0 to 4); (B) a 
^ mono(meth)acTylate having a structure represented by the following general formula (2): (2) (wherein R^ represents -(OCH2CH2)p-, 
^ etc.; Y represents hydrogen, halogeno, Ph, etc.; and p is an integer of 0 to 4; provided that Ph represents phenyl); and (C) a free-radical 
photopolymerization initiator. 
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. sheets, including this cover sheet 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this AuAority (see Rule 
70.16 and Section 607 of the Administrative Instructions imder the PCT). 



These annexes consist of a total of 



. sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability: 
citations and explanations supporting such statement uuauioi appui.*ioiiuy, 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international q)plication 
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Date of completion of this report 

25 August 2004 (25.08.2004) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized ofdcer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



xonal application No. 

PCT/JP2003/012479 



L Basis of the report 



1. With regard to the elements of the international application:* 
I I the international application as originally filed 
the description: 



1-22 



, as originally filed 

, filed with the demand 



J filed wilh the letter of 



the claims: 

pages 

pages 

pages 



2-3, S-8 



1,4 



, as originally filed 

, as amended (together with any statement under Article 1 9 
, filed with the demand 



filed with the letter of 



I I the drawings: 



, as originally filed 

, filed with the demand 



pages 



. , filed with the letter of 



I I the sequence listing part of the description: 
pages 



, as originally filed 

filed with the demand 



filed witii the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the intemational application was filed, unless otiierwise indicated under this item. 

These elements were available or furnished to this Authority in the following language - which is- 

□ 

the language of a translation fumished for the purposes of intemational search (under Rule 23.1(b)). 

□ the language of publication of the intemational application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of intemational preliminary examination (under Rule 55^ and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the intemational 
preliminary examination was carried out oh the basis of tiie sequence listing: 

□ contained in the intemational application in written form. 

□ 

filed together with the intemational application in computer readable form. 

□ fumished subsequently to this Authority in written form. 

I j fiimished subsequently to this Authority in computer readable fomt 

□ 

The statement that the subsequently fumished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been fumished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been fumished 

The amendments have resulted in the cancellation of: 
□ the description, pages 

the claims, Nos. 

the drawings, sheets/fig 

^ rn This report has been established as if (some oJ^ the amendments had not been made, since tfiey have been considered to go 
' ' — beyond the disclosure as filed, as indicated in tfie Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets whidi have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70,16 
and 70,17). 

**Any replacement sheet containing sudi amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 
Novelty (N) 

Inventive st^ (IS) 
Industrial applicabilily (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-8 



1-8 



1-8 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and eaqplanations 

Document 1: JP 1-299807 A (Matsushita Electric Works, 
Ltd.)/ 4 December 1989 

JP 3-31309 A (Matsushita Electric Works, 
Ltd.)/ 12 February 1991 

JP 60-202110 A (Showa Denko KK) , 12 October 
1985 

JP 2000-66051 A (JSR Corp.), 3 March 2000 
JP 5-119203 A (Fujitsu Limited), 18 May 1993 



Document 2: 

Document 3 : 

Document 4 : 
Document 5: 



Claim 1 

The invention set forth in claim 1 as amended by the 
written amendment siabmitted with the written request for 
international' preliminary examination relates to photo- 
sensitive resin compositions for forming optical wave- 
guides, which contain as constituents 

(A) a di (meth) acrylate having a structure represented by 
general formula (1) , 

(B) a mono (meth) acrylate represented by general f oimula 
(2), 

(C) a photoradical polymerization initiator, and 
tris (2-acryloyloxyethyl) -isocyanurate • 

Documents 1-3 above, cited in the international 
search report, disclose another reactive monomer as a 
third constituent in addition to (A) , (B) and (C) above in 
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photosensitive resin compositions for forming optical 



waveguides; and document 3 in particular discloses the use 
of a monomer having three or more acryloyl groups. 
Document 4 above, cited in the international search 
report, on the other hand, also discloses resin 
compositions which can be used in optical waveguides, and 
mentions tris (2-acryloyloxyethyl) -isocyanurate as one 
monomer for regulating the photoreactivity and/ or 
mechanical properties of the resins (as a reaction 
diluent) (document 4, paragraphs [0076] - [0090] ) . 

Given this, it must be said that no technical 
difficulty is involved in the use of tris (2-acryloyloxy- 
ethyl) -isocyanurate to give the invention set forth in 
claim 1 of the present application, and this could be 
deduced easily by a person skilled in the art. 

Therefore, the invention set forth in claim 1 does 
not involve an inventive step. 

Claims 2-6 

As regards the inventions set forth in claims 2-6, 
the proportions of constituents (A) and (B) and the third 
constituent (monomer) , and parameters such as the 
refractive index, are disclosed, but the glass transition 
temperature is not specifically mentioned. However, from 
the proportions of constituent (A) and constituent (B) , 
the temperature can be considered to be 80°C or more; 
therefore, for the same reason above for claim 1, the 
inventions set forth in claims 2-6 do not involve an 
inventive step. 

Claims 7-8 

As regards claims 7-8, document 4 discloses optical 
waveguides comprising a core layer and a cladding layer 
described as laminated with the core layer, and document 5 
discloses exposure to radiation via a photomask. 
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Therefore, for the same reason above for claim 1, the 
inventions set forth in claims 7-8 do not involve an 
inventive step. 
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CLAIMS 



1. 



A photosensitive resin composition for optical 



waveguide formation, comprising: 



5 



(A) a di (meth) acrylate having the structure represented by 



the following general formula (1) : 



1. 



Y 



-X- 




0) 



(wherein is - (OCH2CH2) - (OCH (CH3) CHz)™-/ or -OCH2CH (OH) CH2-; X 
is -C(CH3)2-/ -CH2-/-O-, or -SO2-; Y is a hydrogen atom or a 
10 halogen atom; m is an integer of 0 to 4) ; 

(B) a mono (math) acrylate having the structure represented by 
the following general formula (2) : 



Y 

(wherein is - (OCH2CH2) p-, - (OCH (CH3) CH2) p-, or -OCH2CH (OH) CH2-; Y 
15 is a hydrogen atom, a halogen atom, Ph-C(CH3)2-r Ph-, or an "alkyl 




group having 1 to 20 carbon atoms; p is an integer of 0 to 4 ; Ph 
is a phenyl group) ; 

(C) a photoradical polymerization initiator. 

2. The photosensitive resin composition for optical 
waveguide formation according to claim 1, wherein the weight 
ratio (A/B) of said component (A) to said component (B) is 0.3 to 
5.0. 

3. The photosensitive resin composition for optical 
waveguide formation according to claim 1 or 2, wherein the total 
amount of said component (A) and said component (B) in said resin 
composition is 30 wt . % or higher . 

4. The photosensitive resin composition for optical 
waveguide formation according to any one of claims 1 to 3, 
comprising a (meth) acrylate having 3 or more (meth) acryloyl 
groups in a m.olecule. 

5. The photosensitive resin composition for optical 
waveguide formation according to any one of claims 1 to 4, 
wherein the refractive index of the cured product of said resin 
composition at 25°C and 824 nm is 1.54 or higher. 
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6. The photosensitive resin composition for optical 
waveguide formation according to any one of claims 1 to 5, 
wherein the glass transition temperature (Tg) of the cured 
product of said resin composition is 80°C or higher. 

7. An optical waveguide comprising a core layer, and a 
clad layer formed by lamination on said core layer, wherein said 
core layer and/or said clad layer is composed of the cured 
product of the resin composition of any one of claims 1 to 6 . 

8. A method for manufacturing an optical waveguide, 
comprising a step of irradiating the resin composition of any one 
of claims 1 to 6 with radiation via a photomask and curing said 
resin composition. 
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